(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) Internationa] Publication Date 
3 August 2006 (03.08.2006) 




PCT 



(10) International Publication Number 

WO 2006/080964 Al 



(51) International Patent Classification: 

G11B 20/12 (2006.01) G11B 7/24 (2006.01) 
G11B 7/007 (2006.01) 

(21) International Application Number: 

PCTAJS2005/039321 

(22) International Filing Date: 31 October 2005 (31.10.2005) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/646,702 



25 January 2005 (25.01.2005) US 



(71) Applicant (for all designated States except US): TECH- 
NICOLOR INC. [US/US]; 4050 Lankershim Boulevard, 
North Hollywood, California 91608 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): TOWN, John, 
Matthew [GB/US]; 2963 Cove Trace, Charlottesville, 
Virginia 22911 (US). 

(74) Agents: TRIPOLI, Joseph, S. et al.; Thomson Licensing 
Inc., Two Independence Way Suite 200, Princeton, New 
Jersey 08540 (US). 



(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, B A, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, 
RO, SE, SI, SK, TR), OAPI (BF, B J, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54) Title: HIGH DENSITY, HYBRID OF11CAL DISC 



ON 
00 



DVD 
BD 



0.1mm 




115 




120 



>- 0.6mm 



125 ^110 



BD 



DVD 



(57) Abstract: The present invention advantageously provides a high density, hybrid optical disc and method of manufacture, 
thereof. In one embodiment of the present invention, a high-density, hybrid optical disc includes first and second disc portions ad- 
hesively bonded to each other, each of the disc portions containing at least one transparent substrate and a data layer, where at least 
one of the first and second disc portions comprises a high density format. The data layer of the second disc portion of the hybrid 
optical disk is coated with a high transmissive/ low reflective layer and is situated opposite a transparent assembling adhesive layer 
^ joining the first and second disc portions. 
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HIGH DENSITY, HYBRID OPTICAL DISC 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority to United States Provisional Patent Application Serial 
5 No. 60/646,702, filed January 25, 2005, which is herein incorporated by reference in its 
entirety. 

TECHNICAL HELD 

This invention relates to optical recording discs, and more particularly, to a high 
10 density, hybrid optical disc and method of producing the same. 

BACKGROUND ART 

Optical discs for recording and reproducing information by irradiating the optical discs 
with a laser beam exist in various formats such as a read-only type compact disc (CD-DA, 
15 CD-ROM), a write-once type compact disc (CD-R), a rewritable type compact disc (CD-RW), 
etc. Typically, each of the discs is made of a base board having a diameter of 120 mm and a 
thickness of about 1.2 mm and is designed to be recorded and reproduced by a laser beam of 
substantially 780 nm. 

Further to the compact discs described above, there exist digital versatile discs (DVD). 

20 In a DVD, a moving picture can be stored in the disc having the same diameter of 120 mm as 
that of the compact disc with an image quality similar to that of a present-day television. The 
DVD needs to increase a storage capacity to six to eight times as high as that of the compact 
disc. As such, the DVD records and reproduces data by using a laser beam having a 
wavelength of typically 635 to 650 nm, which is shorter than the laser beam used for the 

25 compact disc or the like. While the compact disc is made of a single board, the DVD is 
formed by bonding base boards of 0.6 mm together. A read-only type DVD includes two 
types of DVDs. A first one of them is a DVD wherein two base boards having recording 
surfaces are bonded together and both the surfaces are used as signal recording surfaces. The 
other of them is a DVD wherein a base board having a signal recording surface is bonded to a 

30 dummy base board having no signal recording surface and the single surface is used as a 
signal recording surface. 

Recently another disc called a Blu-ray disc has been introduced having a typical 
diameter of 120 mm like the compact disc or the DVD. In the Blu-ray disc, a moving picture 
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can be stored with an image quality similar to that of a high definition television. The Blu-ray 
Disc introduced typically has three types of storage capacity including 23.3 Gbytes, 25 Gbytes 
and 27 Gbytes. The Blu-ray Disc typically uses a laser beam having a wavelength of 
approximately 405 nm, far shorter than that of the DVD. Further, the Blu-ray Disc typically 
5 has a structure where a recording layer and a reflecting layer are laminated on a disc board 
having a thickness of 1.1 mm and a transparent cover layer of 0.1 mm on an uppermost layer 
to ensure a tilt margin. 

As described above, a plurality of kinds of optical discs, such as the compact discs, the 
DVDs, and the Blu-ray Discs are known in the art, however there does not currently exist an 
10 optical disc with a combination of these optical disc formats and manufactured in a cost 
effective manner. 

BRIEF SUMMARY OF THE INVENTION 

The present invention addresses the deficiencies of the prior art by providing a high 

15 density hybrid optical disc and method of manufacture, thereof. 

In one embodiment of the present invention, a hybrid optical disc includes first and 
second disc portions adhesively bonded to each other, each of the disc portions containing at 
least one transparent substrate and a data layer, where at least one of the first and second disc 
portions comprises a high density format. The data layer of the second disc portion of the 

20 hybrid optical disk is coated with a high transmissive/low reflective layer and is situated 
opposite a transparent assembling adhesive layer joining the first and second disc portions. 

In an alternate embodiment of the present invention, a method for manufacturing a 
hybrid optical disc of the present invention includes producing a first disc portion by pressing 
at least a portion of a first transparent substrate to fashion a first data layer according to a first 

25 standard, the data layer being coated with a reflecting layer, producing a second disc portion 
by pressing at least a portion of a second transparent substrate to fashion a second data layer 
according to a second standard, the second data layer being coated with a high transmissive/ 
low reflective layer and then protected by a protective layer. The method further includes * 
adhesively bonding the two disc portions to each other such that the second data layer of the 

30 second disc portion is opposite the adhesive layer, where at least one of the first and second 
disc portions comprises a high density format. 

In yet an alternate embodiment of the present invention, a dual-format, hybrid optical 
disc includes a first half-disc having a first format and a second half-disc having a second 
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format, where at least one of the first format and the second format is a high-density format. 
The first half-disc and the second half-disc are bonded together to.make a full-thickness disc 
such that both formats are read from a common side of the full-thickness disc. 

In still an alternate embodiment of the present invention, a method for manufacture of 
a dual-format, hybrid optical disc of the present invention includes, recording a high-density 
format on a first side of a first half disc, recording a relatively, lower density fonnat on a first 
side of a second half disc and bonding the first half disc to the second half disc to provide a 
dual-format full-thickness hybrid optical disc such that both formats are read from a common 
side of the full-thickness disc. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The teachings of the present invention can be readily understood by considering the 
following detailed description in conjunction with the accompanying drawings, in which: 

FIG. 1 depicts a high level block diagram of a high density, hybrid optical BD/DVD 
15 disc in accordance with an embodiment of the present invention; 

FIG. 2 depicts a flow diagram of a method for manufacturing a BD/DVD disc in 
accordance with one embodiment of the present invention; 

FIG. 3 depicts a high level block diagram of a high density, hybrid optical BD/CD disc 
. in accordance with an alternate embodiment of the present invention; and 
20 FIG. 4 depicts a flow diagram of a method for manufacturing a BD/CD disc, such as 

the BD/CD of FIG. 3, in accordance with one embodiment of the present invention. 

To facilitate understanding, identical reference numerals have been used, where 
possible, to designate identical elements that are common to the figures. 

25 DETAILED DESCRIPTION 

The present invention advantageously provides a high density hybrid optical disc and 
method of manufacture, thereof. Although throughout the teachings herein and in various 
embodiments of the present invention, the aspects of the present invention are described 
within the context of a high density, hybrid optical disc comprising various specific format 

30 combinations, the specific embodiments of the present invention should not be treated as 
limiting the scope of the invention. It will be appreciated by those skilled in the relevant art 
and informed by the teachings of the present invention that the concepts of the present 
invention may be applied for providing high density, hybrid optical discs comprising at least 
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one high density optical disc portion (half-disc) that may also be combined with substantially 
any other lower density media portion or portions (half-disc(s)). 

In one embodiment of the present invention, a high density, hybrid optical disc in 
accordance with the present invention comprises a Blu-ray disc (BD) layer and a DVD layer, 
5 For example, FIG. 1 depicts a high level block diagram of a high density, hybrid optical 
BD/DVD disc 100 in accordance with an embodiment of the present invention. As depicted 
in FIG. 1, the BD/DVD disc 100 of FIG. 1 comprises an outer BD layer 110 and an inner 
DVD layer 120. The BD/DVD disc 100 is formed in such a way that the DVD layer 120 on 
which data is recorded on the basis of the DVD standard is bonded to the BD layer 110 on 

10 which data is recorded on the basis of the Blu-ray Disc standard using a transparent adhesive 
layer. The high density, hybrid optical BD/DVD disc 100 comprises a disc that would play in 
either a DVD player (e.g., 650nm; NA=0.6) and/or a Blu-ray player (e.g., 405nm; NA=0.85.). 
FIG. 1 further depicts a BD laser 115 and a DVD laser 125 for reading the BD data and the ■ 
DVD data, respectively. 

15 More specifically, in one embodiment the present invention uses DVD half-disc 

bonding technology (e.g., transparent assembling adhesive layer) to make one dual-format 
. full-thickness disc with both formats read from, in the embodiment of FIG. 1, the same side. 
The DVD single-layer recording is performed on an A-Side at reverse rotation similar to a 
Layer-1 Parallel Track Path recording for dual-layer. The DVD single-layer recording is 

20 made on the physical surface of the disc analogous to Layer-1 rather than Layer-0 technology. 
A B-side of the original molded replica is made using a non-standard 0.5mm mold cavity. 
The B-side stamper is high density (e.g. Blu-ray). The B-side disc is sputtered with a high 
transmissive/low reflectivity coating suitable for 405nm laser (e.g. silver or silicon hydride). 
The B-side disc is turned over to have the sputtered data surface on the outside of the disc 
. 25 during bonding. The bonded disc with the B-side data surface on top is spin-coated utilizing, 
in one embodiment of the present invention, UV-cure lacquers to build up a 0.1mm cover 
layer. The finished disc receives a label print on the A-side disc surface unlike all other DVD , 
discs. That is, the final high density, hybrid optical BD/DVD disc 100 is printed with a label, 
over the entire surface of the A-side disc. The DVD layer (e.g., 650nm; NA=0.6) is read 

30 through the B-side of the disc with the red laser reading through the 0.1mm spin-coated cover- 
layer and through the high : density data surface to the reach the DVD data layer molded on the 
A-side disc. That is, the BD layer is transparent for the red laser light implemented for the 
DVD portion. As depicted in FIG. 1, the DVD data layer is approximately 0.6mm from the 



WO 2006/080964 PCT/US2005/039321 

-5- 

outer most surface (e.g., the BD cover layer) of the B-side. Because in the embodiment of 
FIG. 1 the BD cover layer is 0.1mm, the BD layer and the DVD layer in the embodiment of 
the invention depicted in FIG. 1 are separated by a transparent layer of approximately 0.5mm. 

The finally bonded high density BD/DVD disc 100 is configured such that the 
5 reflecting layer of the DVD disc portion is located adjacent to the location of the bond (e.g., 
adhesive layer) as depicted in FIG. 1. 

FIG. 2 depicts a flow diagram of a method for manufacturing a BD/DVD disc, such as 
the BD/DVD 100 of FIG. 1, in accordance with one embodiment of the present invention. 
The method 200 of FIG. 2 is entered at step 202 by molding two DVD half discs (elementary 
.10 discs) using DVD half disc molding technology known in the art, the DVDs comprising a first 
disc having a thickness of substantially 0.6mm and a second disc having a thickness of 
substantially 0.5mm. The method 200 then proceeds to step 204. 

At step 204, on the first half disc a stamper is recorded (e.g., pressed) with DVD 
information in a reverse direction of a typical DVD application (e.g., reverse direction as 
15 DVDS) because the DVD information will be read through the second half disc. The method 
200 then proceeds to step 206. 

At step 206, the second half disc is recorded (e.g., pressed) as a standard high density 
(e.g., 0.1mm) recording (eg., Blu-ray). The method 200 then proceeds to step 208. 

At step 208, the first half disc is coated wjth an appropriate layer-stack material for 
20 DVD-R/W such as a silver or aluminum full reflective layer applied for example in a 
sputtering machine. The method 200 then proceeds to step 210. 

At step 210, the second half disc is coated with a minimum reflective (max 
transmissive) coating for 405nm wavelength readability. The method 200 then proceeds to 
step 212. 

' 25 At step 212 and prior to bonding the first half disc and the second half disc, the second 

half disc (0.5mm substrate) is positioned (flipped) such that the data surface is on the outside 
of the combined disc. That is, the first half disc and the second half disc are positioned 
relative to each other such that the data surface of the second half disc remains on the outside 
(reading side) of the discs when combined and the data surface of the first half disc remains 
30 between the discs when combined. The method 200 then proceeds to step 214. 

At step 214, the two half discs are joined at the center using a means of DVD UV 
bonding known in the art (e.g., a transparent assembling adhesive layer). The method 200 
then proceeds to step 216. 
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At step 216, the Blu-ray cover layer is coated with UV-cured lacquer to build-up the 
0.1mm cover-layer required for readout of a 405nm, using for example a NA=0.85, readout 
device. The method 200 is then exited. 

FIG. 3 depicts a high level block diagram of a high density, hybrid optical BD/CD disc 
5 300 in accordance with an alternate embodiment of the present invention. As depicted in 
FIG.3, the BD/CVD disc 300 of FIG. 1 comprises a BD layer 310 and a CD layer 320. The 
BD/CD disc 300 is formed in such a way that the CD layer 320 on which data is recorded on 
the basis of the CD standard is bonded to the BD layer 310 on which data is recorded on the 
basis of the Blu-ray Disc standard through an adhesive layer. The high density, hybrid optical 

10 BD/CD disc 300 comprises a disc that would play in either a CD(e.g., -R/W) player (e.g., 
780nm; NA=0.6) and/or a Blu-ray player (e.g., 405nm; NA=0.85.). FIG. 3 further depicts a 
BD laser 315 and a CD laser 325 for reading the BD data and the CD data, respectively. 

More specifically, the BD/CD disc 300 of FIG. 3 uses CD/DVD half-disc bonding 
technology (e.g., transparent assembling adhesive layer), to make one dual-format full- 

15 thickness disc with both formats read from, in the embodiment of FIG. 3, the same side. An 
A-Side of a first half-disc comprises a stamper that is recorded as a regular CD(e.g., -R/W) 
and is made up on a half-thickness 0.6mm disc. A B-side of the original molded replica is 
made using a non-standard 0.5mm mold cavity. The B-side stamper is high density (e.g. Blu- 
ray). The B-side disc is sputtered with a high transmissive/low reflectivity coating suitable for 

20 405nm laser (e.g. silver or silicon hydride). The B-side disc is turned over to have the 

sputtered data surface on the outside of the disc during bonding. The bonded disc with the B- 
side data surface on top is spin-coated utilizing UV-cure lacquers to build up a 0.1mm cover 
layer. The A-side half-disc having the CD data is also turned over so that the CD data surface 
is on the outside of the disc and is the bottom surface of the disc during bonding. The two 

25 half-discs having the A-side and B-side are then bonded using a DVD bonder. The bonded 
surfaces are the clear (non-data) surfaces of the A- and B-side substrates. 

The bonded disc is printed with a label over the entire surface of the A-side disc. The 
CD(e.g„ -R/W) layer (e.g., 780nm; NA=0.45) is read through the B-side of the disc with the 
infra-red laser reading through the 0.1mm spin-coated cover-layer and through the high- 

30 density data surface to reach, the CD data layer molded on the A-side disc. That is, the BD 
layer is transparent for the infra-red laser light implemented for the CD portion. As described 
above, the CD portion of the disc is made up on a half-thickness 0.6mm disc and the B-side 
(e.g., Blu-ray portion of the disc) is made using a non-standard 0.5mm mold cavity. As such, 
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in the embodiment of the present invention depicted in FIG. 3, the BD layer and the CD layer 
are separated by a transparent spacer layer of approximately Llmm. 

The finally bonded high density BD/CD disc 300 is configured such that the reflecting 
layer of the CD disc portion is located opposite to the location, of the bond (e.g., adhesive 
5 layer) as depicted in HG. 3. 

FIG. 4 depicts a flow diagram of a method for manufacturing a BD/CD disc, such as 
the BD/CD 300 of FIG. 3, in accordance with one embodiment of the present invention. The 
method 400 of FIG. 4 is entered at step 402 by molding two CD (DVD) half discs using 
CD/DVD half disc molding technology known in the art, the CDs comprising a first disc 
10 having a thickness of substantially 0.6mm and a second disc having a thickness of 
substantially 0.5mm, The method 400 then proceeds to step 404. 

At step 404, on the first half disc a stamper is recorded (e.g., pressed) as a regular 
CD(e.g., -R/W). The method 400 then proceeds to step 406. 

At step 406, the second half disc is recorded (e.g., pressed) as a standard 0.1mm 
15 recording (eg., Blu-ray). The method 200 then proceeds to step 408. 

At step 408, the CD(e.g., -R) manufacturing process is completed on the first half disc. 
The method 200 then proceeds to step 410. 

At step 410, the second half disc is coated with a minimum reflective (max 
transmissive) coating for 405nm wavelength readability. The method 400 then proceeds to 
20 step 412. 

At step 412 and prior to bonding the first half disc and the second half disc, the first 
half disc (0.6mm substrate) and the second half disc (0.5mm substrate) are positioned 
(flipped) relative to each other such that the data surfaces of the respective discs are on the 
outside of the discs as opposed. The method 400 then proceeds to step 414. 
.25 At step 414, the two half discs are joined at the center using a means of DVD UV 

bonding known in the art. The method 400 then proceeds to step 416. 

At step 416, the Blu-ray 0.1mm cover layer is coated with UV-cured lacquer to build- 
up the 0.1mm cover-layer required for readout of a 405nm using for example a NA=0.85 
readout device. The method 400 is then exited. 
30 Having described various embodiments of high-density, hybrid optica] discs and 

methods of manufacture of such discs (which are intended to be illustrative and not limiting), 
it is noted that modifications and variations can be made by persons skilled in the art in light 
of the above teachings. It is therefore to be understood that changes may be made in the 
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particular embodiments of the invention disclosed which are within the scope and spirit of the 
invention as outlined by the appended claims. That is, while the forgoing is directed to 
various embodiments of the present invention, other and further embodiments of the invention 
may be devised without departing from the basic scope thereof. As such, the appropriate 
scope of the invention is to be determined according to the claims, which follow. 



WO 2006/080964 



PCT/US2005/039321 



-9- 

CLAIMS 

1. Optical disc, comprising: 

first and second disc portions adhesively bonded to each other, each of the disc 
5 portions containing at least one transparent substrate and a data layer, the data layer of the 
second disc portion being coated with a high transmissive/low reflective layer and being 
situated opposite a transparent assembling adhesive layer joining said first and second disc 
portions, wherein at least one of said first and second disc portions comprises a high density 
format 

10 

2. Optical disc according to claim 1, wherein the data layer of the first disc portion is 

■ coated with a reflecting layer and is located adjacent to said transparent assembling adhesive 
layer. 

15 .3. Optical disc according to claim 2, wherein the data layer of the first disc portion is 
produced according to a DVD standard and the data layer of the second disc portion is 
produced according to a Blu-ray disc (BD) standard, and in that the first and second disc 
portions each have a thickness of approximately 0.6 mm. 

20 4. Optical disc according to claim 3, wherein DVD data and BD data are read from a 
common side of said optical disc. 

5. Optical disc according to claim 3, wherein the data layer of the first disc portion and 
the data layer of the second disc portion are separated by a transparent layer of approximately 
25 0.5mm. 

. 6. Optical disc according to claim 1 3 wherein the data layer of the first disc portoin is 
coated with a reflecting layer and is located opposite to said transparent assembling adhesive 
layer. 

30 



7. Optical disc according to claim 6, wherein the data layer of the first disc portion is 
produced according to a CD standard and the data layer of the second disc portion is produced 
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according to a Blu-ray disc (BD) standard, and in that the first and second disc portions each 
have a thickness of approximately 0.6 mm. 

8. Optical disc according to claim 7, wherein CD data and BD data are read from a 
5 common side of said optical disc. 

9. Optical disc according to claim 7, wherein the data portion of the first elementary disc 
and the data portion of the second elementary disc are separated by a transparent layer of 
approximately 1.1mm. 

10 

10. Optical disc according to claim 1, wherein the data layers of the first and second disc 
portions are produced according to two mutually different standards. 

11. Optical disc according to claim 1, wherein the high transmissive/low reflective layer . 
15 has a thickness of approximately 0.1mm. 

12. Optical disc according to claim 1, wherein the high transmissive/low reflective layer is 
spin-coated 

20 13. Optical disc according to claim 1, wherein the high transmissive/low reflective layer is 
spin-coated utilizing UV-cure lacquers. 

14. Method for manufacturing an optical disc, comprising the steps of: 

producing a first disc portion by pressing at least a portion of a first transparent 
25 substrate to fashion a first data layer according to a first standard, the data layer being coated 
with a reflecting layer; 

producing a second disc portion by pressing at least a portion of a second transparent 
substrate to fashion a second data layer according to a second standard, the second data layer 
being coated with a high transmissive/low reflective layer and then protected by a protective 
30 layer, and 

adhesively bonding the two disc portions to each other such that the second data layer 
of the second disc portion is opposite the adhesive layer, 
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wherein at least one of said first and second disc portions comprises a high density 

format. 

15. Method according to claim 14, wherein the first and the second disc portions are 

5 bonded such that the reflecting layer of the first disc portion is adjacent to said adhesive layer. 

16. Method according to claim 15, wherein the data layer of the first disc portion is 
produced according to a DVD standard and the data layer of the second disc portion is 
produced according to a Blu-ray disc (BD) standard, and in that the first and second disc 

10 portions each have a thickness of approximately 0.6 mm. 

17. Method according to claim 16, wherein DVD information is recorded in a reverse 
direction of a typical DVD application during said producing. 

15 18. Method according to claim 14, wherein the first and the second disc portions are 
bonded such that the reflecting layer of the first disc portion is opposite said adhesive layer. 

. 19. Method according to claim 18, wherein the data layer of the first disc portion is 
produced according to a CD standard and the data layer of the second disc portion is produced 
20 according to a Blu-ray disc (BD) standard, and in that the first and second disc portions each 
have a thickness of approximately 0.6 mm. 

20. Method according to claim 14, wherein the high transmissive/low reflective layer of 
the second disc portion comprises a minimum reflective, maximum transmissive coating for 

25 405nm wavelength readability. 

21. A high-density, hybrid optical disc having dual formats, comprising: 
a first half-disc having a high density format; and 

a second half-disc having a relatively, lower density format; 
30 wherein the first half-disc and the second half-disc are bonded together to make a 

dual-format full-thickness optica] disc such that both formats can be read from a common side 
of the full-thickness optical disc. 
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22. A method for manufacture of a high-density, hybrid optical disc having dual formats, 
comprising: 

recording a high density format on a first side of a first half disc; 

recording a relatively, lower density format on a first side of a second half disc; and 
5 bonding the first half disc to the second half disc to provide a dual-format full- 

thickness hybrid optical disc such that both formats can be read from a common side of the 
full-thickness optical disc. 

23. The method of manufacture of claim 20, wherein said high density format comprises a 
10 blu-ray disc (BD) high density format 
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MOLD TWO DVD HALF DISCS; A FIRST DISC HAVING A 
THICKNESS OF SUBSTANTIALLY 0.6mm AND A SECOND 
DISC HAVING A THICKNESS OF SUBSTANTIALLY 0.5mm. 



RECORD, ON THE FIRST HALF DISC, DVD INFORMATION 
IN A REVERSE DIRECTION AS IN ATYPICAL DVD 
APPLICATION. 



RECORD, ON THE SECOND HALF DISC, HIGH DENSITY 
INFORMATION (e.g.,0.1mm, BLU-RAY RECORDING). 



COAT THE SECOND HALF DISC WITH AN APPROPRIATE 
LAYER-STACK MATERIAL FOR DVD-R/W. 



COAT FIRST HALF DISC WITH A MINIMUM REFLECTIVE 
(MAX TRANSMISSIVE) COATING FOR 405nm 
WAVELENGTH READABILITY. 



FLIP THE SECOND HALF DISC (0.5mm SUBSTRATE SUCH 
THAT THE DATA SURFACE IS.ON THE OUTSIDE OF THE DISC. 



BOND TWO HALF DISCS AT THE CENTER. 



COAT COVER LAYER OF SECOND HALF DISC WITH UV- 
CURED LACQUER TO BUILD-UP THE 0.1 mm COVER-LAYER 
REQUIRED FOR READOUT OF A 405nm, USING FOR 
EXAMPLE A NA=0.85, READOUT DEVICE. 



200 
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FIG. 2 
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MOLD TWO DVD HALF DISCS; A FIRST DISC HAVING A 
THICKNESS OF SUBSTANTIALLY 0.6mm AND A SECOND 
DISC HAVING A THICKNESS OF SUBSTANTIALLY 0.5mm. 
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RECORD, FIRST HALF-DISC AS A REGULAR CD(-RW). 
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RECORD, ON THE SECOND HALF DISC, HIGH DENSITY 
INFORMATION (e.g.,0.1 mm, BLU-RAY RECORDING). 
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COMPLETE THE CD(-R) MANUFACTURING PROCESS ON THE 

FIRST HALF DISC. 
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COAT THE SECOND HALF DISC WITH A MINIMUM 
REFLECTIVE (MAX TRANSMISSIVE) COATING FOR 405nm 
WAVELENGTH READABILITY. 
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FLIP THE FIRST HALF DISC AND THE SECOND HALF DISC 
(0.5mm SUBSTRATE SUCH THAT THE DATA SURFACES ARE 
ON THE OUTSIDE OF THE DISCS. 
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BOND TWO HALF DISCS AT THE CENTER. 
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